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Z = 8 

Mo Ka radiation 
H = 2.97 mrrr 1 

Data collection 

Stoe IPDS 2 diffractometer 
Absorption correction: integration 
(X-RED32; Stoe & Cie, 2002) 
T min = 0.421, 7/ maI = 0.680 

Refinement 

R[F 2 > 2a(F 2 )} = 0.047 

wR(F 2 ) = 0.117 

S = 1.02 

2706 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



T = 296 K 

0.80 x 0.36 x 0.13 mm 



14469 measured reflections 
2706 independent reflections 
1992 reflections with / > 2o(I) 
R,„. = 0.047 



181 parameters 

H-atom parameters constrained 
A/w = 0.54 e A~ 3 
A/> mi „ = -0.47 e A~ 3 





D-H-A 


D-H 


H-A 


D- ■ A 


D-H-A 


0.005 A; 


01-H1A--N1 


0.82 


1.82 


2.548 (4) 


147 



The title compound, C 17 H 12 BrNO, exists in an enol-imine 
form and the molecular structure features an intramolecular 
O— H- ■ N hydrogen bond. The dihedral angle between the 
benzene ring and the naphthalene ring system is 17.27 (15)°. 

Related literature 

For general background to and applications of Schiff bases, 
see: Garnovski et al. (1993); Hamilton et al. (1987); Pyrz et al. 
(1985); Costamagna et al. (1992). For a related structure, see: 
Unver et al. (2000). 



Data collection: X-AREA (Stoe & Cie, 2002); cell refinement: X- 
AREA- data reduction: X-RED32 (Stoe & Cie, 2002); program(s) 
used to solve structure: WinGX (Farrugia, 1999) and SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows 
(Farrugia, 1997); software used to prepare material for publication: 
WinGX and PLATON (Spek, 2009). 

The authors thank the Ondokuz Mayis University Research 
Fund for financial support of this project. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: IS5182). 




Experimental 




Crystal data 




C 17 H 12 BrNO 


b 


M r = 326.19 


c 


Monoclinic, C2/c 


P 


a = 31.3965 (19) A 


V 



■- 4.8657 (2) A 
19.0124 (11) A 
= 107.772 (4)° 
= 2765.8 (3) A 3 



References 

Costamagna, J., Vargas, J., Latorre, R., Alvarado, A. & Mena, G. (1992). 

Coord. Chem. Rev. 119, 67-88. 
Farrugia, L. J. (1997). /. Appl. Cryst. 30, 565. 
Farrugia, L. J. (1999). /. Appl. Cryst. 32, 837-838. 

Garnovski, A. D., Nivorozhkin, A. L. & Minkin, V. I. (1993). Coord. Chem. 
Rev. 126, 1-69. 

Hamilton, D. E„ Drago, R. S. & Zombeck, A. (1987). J. Am. Chem. Soc. 109, 
374-379. 

Pyrz, J. W„ Roe, A. L., Stern, L. J. & Que, L. Jr (1985). /. Am. Chem. Soc. 107, 
614-620. 

Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122. 
Spek, A. L. (2009). Acta Cryst. D6S, 148-155. 

Stoe & Cie (2002). X-AREA and X-RED32. Stoe & Cie, Darmstadt, Germany. 
Unver, H, Zengin, D. M. & Giiven, K. (2000). J. Chem. Crystallogr. 30, 359- 
364. 



Acta Cryst. (2012). E68, o2779 



doi:1 0.1 107/S1 60053681 2034824 



Akbal et al. 02779 



supplementary materials 



supplementary materials 

Acta Cryst. (2012). E68, o2779 [doi:10.1107/S1600536812034824] 

(f)-1-[(3-Bromophenyl)iminomethyl]naphthalen-2-ol 

Tufan Akbal, Ay§en Agar Alaman, Sumeyye Giimii§ and Ahmet Erdonmez 

Comment 

Schiff bases from 2-hydroxy- 1 -naphthaldehyde have often been used as chelating ligands in the field coordination 
chemistry (Garnovski et al, 1993). The Schiff base complexes have also been used in catalytic reactions (Hamilton et al, 
1987) and used as models for biological systems (Pyrz et al, 1985; Costamagna et al, 1992). There are two types of 
intramolecular hydrogen bonds in Schiff bases, namely keto-amine (N — H— O) and enol-imine (N-H — O) tautomeric 
forms. 

The present X-ray investigation shows that the title compound, (I), prefers the enol-imine tautomeric form rather than 
the keto-amine tautomeric form (Fig. 1). The C9 — 01 and C7 — Nl bond lengths verify the enol-imine tautomeric form; 
these distances agree with the literature [1.310 (8) and 1.319 (6) A; Unver et al, 2000], which also shows the enol-imine 
tautomeric form. The C6 — Brl bond length in (I) is also in a good agreement with the corresponding distance in the 
literature [1.904 (2) A; Unver et al, 2000]. The molecule is non-planar. The dihedral angle between the two Schiff base 
moieties (C1-C6/N1) and (C7-C13/01) is 16.27 (12)°. A view of the crystal packing of the title compound is shown in 
Fig. 2. n-Tt interactions between the centroids of the Cgl and Cgl rings [distance between ring centroids = 4.6002 (19) 
A], and the Cgl and Cgl rings [distance between ring centroids = 4.805 (2) A], stack the molecules along the fr-axis. 
Cgl, Cgl and Cg3 are the centroids of the C1-C6, C8-C13 and C12-C17 rings, respectively. 

Experimental 

The compound (£)-l-[(3-bromophenyllimino)methyl]naphthalen-2-ol was prepared by refluxing a mixture of a solution 
containing 2-hydroxy- 1 -naphthaldehyde (17.2 mg, 0.100 mmol) in 30 ml absolute ethanol and a solution containing 3- 
bromoaniline (17.2 mg, 0.100 mmol) in 20 ml absolute ethanol. The reaction mixture was stirred for 4 h under reflux. 
Single crystals of the title compound for X-ray analysis were obtained by slow evaporation of an ethanol solution (yield 
72%; m.p. 398^100 K). 

Refinement 

H atoms were located in a difference Fourier map and then were treated using riding models, with C — H = 0.93 A and O 
— H = 0.82 A, and with C/ iso (H) = 1 2U eq (C or O). 

Computing details 

Data collection: X-AREA (Stoe & Cie, 2002); cell refinement: X-AREA (Stoe & Cie, 2002); data reduction: X-RED32 
(Stoe & Cie, 2002); program(s) used to solve structure: W«GX (Farrugia, 1999) and SHELXS97 (Sheldrick, 2008); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 
1997); software used to prepare material for publication: WinGX (Farrugia, 1999) and PLATON (Spek, 2009). 
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Figure 1 

The title molecule with the atom-numbering scheme. The displacement ellipsoids are drawn at the 30% probability level. 



r/SA ***** *-%£>W£r.* 



-o * ,„ ' 




Figure 2 

A view of the crystal packing of the title compound. 
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(f)-1-[(3-Bromophenyl)iminomethyl]naphthalen-2-ol 

Crystal data 

C 17 H 12 BrNO 
M r = 326.19 
Monoclinic, C2/c 
Hall symbol: -C 2yc 
a = 31.3965 (19) A 
b = 4.8657 (2) A 
c= 19.0124 (11) A 
^= 107.772 (4)° 
V= 2765.8 (3) A 3 
Z=8 

Data collection 

Stoe IPDS 2 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co scans 

Absorption correction: integration 

(X-RED32; Stoe & Cie, 2002) 
7^ = 0.421,7^ = 0.680 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F > 2<t(7^)] = 0.047 

wRiF 2 )^ 0.117 

S = 1.02 

2706 reflections 

181 parameters 

0 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



F(000)= 1312 

D x = 1.567 MgnT 3 

Melting point = 398-400 K 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 14469 reflections 

6= 1.4-26° 

H = 2.97 mnT 1 

T=296K 

Needle, yellow 

0.80 x 0.36 x 0.13 mm 



14469 measured reflections 
2706 independent reflections 
1992 reflections with I > 2a(I) 
Rm = 0.047 

ftnax = 26.0°, # m in = 1.4° 

h = -38— >38 
k = -6— »5 
/= -23->23 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[a 2 (7^ 0 2 ) + (0.0492P) 2 + 3.7545P] 

where P = (F a 2 + 2F, 2 )/3 
(A/(7) max = 0.001 
Ap max = 0.54 e A~ 3 
Apmin = "0.47 e A" 3 

Extinction correction: SHELXL97 (Sheldrick, 
2008) 

Extinction coefficient: 0 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted 7?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors 7? are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 1 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. 7?-factors based on F 2 
are statistically about twice as large as those based on F, and 7?- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



y 



Brl 

Nl 
01 



0.051469(14) 
0.16786 (9) 
0.22611 (8) 



0.50605 (11) 
-0.1439 (6) 
-0.3797 (6) 



0.33169 (2) 
0.51791 (14) 
0.62422 (15) 



0.0901 (2) 
0.0553 (7) 
0.0750 (7) 
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T T 1 A 

H1A 


0.2164 






A '*) OA A 

—0.2890 


A C O £1 

0.5863 




A 1 114 

0.112* 




CI 


A 1 1 CIO 

0.11528 


/I 1 \ 

(H) 




0.1582 (/) 


0.42 /64 (1 /) 




A AO 1 ZO\ 

0.0533 (8) 




T T 1 

HI 


A A A 1 A 

0.0910 






a Anon 

0.0929 


A A A 1 A 

0.4410 




A A/' A sfc 

0.064* 




C2 


U.l J /o4 


(11) 




A f\CA A (fZ\ 

0.0544 (6) 


A A (1 1 Al /I /T\ 

0.46103 (16) 




A ACA/I /0\ 

0.0504 (8) 




C3 


0.1931s 


(12) 




A 1 C 1 O /A\ 

0.1518 (9) 


0.4388 (2) 




A C\£L A 1 /A\ 

0.0642 (9) 




H3 


0.221 / 






A AO 1 *3 


A A C AO 

(J. 4602 




A ATT* 

U.U / r 




C4 


U.15636 


(A A\ 

(14) 




U.351 / (9) 


U.3s54 (2) 




A A"70 1 C\ '\\ 

U.U/zl (11) 




T T A 

H4 


0.2104 






0.4153 


0.3712 




A AOTik 

0.087* 




C5 


A ] A A1A 

U. 14434 


(\ A\ 

(14) 




U.43vU (a) 


A o /1 Q\ 

U.3jzoo 




A f\t:£A t A A^ 

U.Uoo4 (10) 




i rr 

H5 


a 1 *5 m 
(J. 139/ 






a cnci 
U.5952 


A 'J 1 /TO 

(J. 3168 




A AOA* 




C6 


A 1 AO/1 1 

U.1U943 


(12) 




U.3555 (o) 


U.3 /456 (1 /) 




U.U5 15 (o) 




C7 


0.13773 


(11) 




-0.2878 (7) 


0.53452 (16) 




A ACAA / "7 \ 

0.0509 (7) 




TJ "7 


a i Ann 

0.10 /9 






—0.2624 


0.50 / 1 




A A/T 1 * 
0.061 * 




C9 


0.19303 


/ 1 1 \ 

(11) 




-0.5211 (7) 


A f ") £ A") / 1 0\ 

0.63643 (18) 




A AC OO ZO\ 

0.0583 (8) 




Co 


a i /ion 
0.14817 


( 1 A\ 

(10) 




A A Ol A 

-0.4839 (6) 


A CA1 AjC /1 jC\ 

0.59306 (16) 




A A A m /*7\ 

0.0493 (7) 




CIO 


0.20366 


(13) 




A TAA/1 ZO\ 

— 0. /094 (8) 


0.69535 (19) 




A f\£T*t /1 A\ 

0.06 /2 (10) 




TT1 f\ 

rilO 








— 0. /301 


a n<~) a C 

0. /245 




A AO 1 * 

0.081 T 




Cll 


A 1 T 1 C C 

0.17155 


(14) 




A OCA") /A\ 

-0.8593 (9) 


A "7 A AO A /1 A\ 

0.70984 (19) 




A A Z' ~7 1 / 1 A \ 

0.0671 (10) 




TT1 1 
Hll 


0.1796 






A AO O A 

—0.9824 


A H A A 1 

0.7491 




A AOAsk 

0.080* 




C12 


A 1 1 C OA 

0.12580 


(12) 




-0.8380 (7) 


0.66784 (17) 




A AC/CA ZO\ 

0.0569 (8) 




CI J 


All 17A 

0.113 /0 


(11) 




—0.6490 ( /) 


0.60843 (16) 




A A/IAC /"7\ 

0.0495 (/) 




C14 


A A/'OH 

0.06822 


(12) 




-0.6362 (9) 


0.5669 (2) 




A A/" C O / A \ 

0.0658 (9) 




T T 1 A 


0.0592 






A C 1 £ 1 

—0.5161 


a cni 

0.5271 




A ATA* 

0.079* 






U.UjOoj 






— 0 7Q7? /'OA 






A 078^ (\ 1 "1 




H15 


0.0070 






-0.7845 


0.5556 




0.094* 




C16 


0.04908 


(16) 




-0.9769 (9) 


0.6424 (3) 




0.0837 (12) 




H16 


0.0275 






-1.0840 


0.6537 




0.100* 




C17 


0.09253 


(16) 




-0.9979 (8) 


0.6835 (2) 




0.0753 (11) 




H17 


0.1005 






-1.1207 


0.7228 




0.090* 




Atomic displacement parameters (A 2 ) 




U n 


U 22 


LP 3 


JJ12 


U [3 


U 23 


Brl 


0.0739 (3) 


0 


.0978 (4) 


0.0872 (3) 


0.0032 (3) 


0 


.0079 (2) 


0.0291 (3) 


Nl 


0.0548 (16) 


0 


.0576 (17) 


0.0552 (15) 


0.0016 (14) 


0 


.0192(12) 


-0.0048 (13) 


01 


0.0496 (14) 


0 


.0885 (19) 


0.0819(17) 


0.0024 (14) 


0 


.0128(12) 


0.0074(15) 


CI 


0.0540(18) 


0 


.056 (2) 


0.0533 (17) 


-0.0079 (16) 


0 


.0218(14) 


-0.0053 (15) 


C2 


0.0569 (18) 


0 


.0463 (19) 


0.0498 (16) 


-0.0055 (15) 


0 


.0191 (14) 


-0.0095 (13) 


C3 


0.055 (2) 


0 


.070 (2) 


0.070 (2) 


-0.0105(18) 


0 


.0237 (17) 


-0.0091 (19) 


C4 


0.073 (3) 


0 


.082 (3) 


0.072 (2) 


-0.024 (2) 


0 


.038 (2) 


-0.008 (2) 


C5 


0.083 (3) 


0 


.066 (2) 


0.0549 (18) 


-0.017 (2) 


0 


,0270(18) 


0.0001 (17) 


C6 


0.062 (2) 


0 


.062 (2) 


0.0465 (16) 


-0.0071 (18) 


0 


.0135 (15) 


-0.0046 (15) 


C7 


0.0500(17) 


0 


.0521 (19) 


0.0489 (16) 


0.0043 (15) 


0 


,0126(14) 


-0.0053 (14) 


C8 


0.0534(17) 


0 


.0482 (17) 


0.0456(15) 


0.0062 (16) 


0 


.0138 (13) 


-0.0061 (14) 


C9 


0.0557 (19) 


0 


.059 (2) 


0.0581 (18) 


0.0081 (18) 


0 


.0138 (15) 


-0.0089(16) 


CIO 


0.063 (2) 


0 


.073 (3) 


0.0559(19) 


0.018 (2) 


0 


.0042 (17) 


0.0007 (18) 


Cll 


0.084 (3) 


0 


,063 (2) 


0.0507 (18) 


0.017 (2) 


0 


.0150(18) 


0.0037 (17) 


C12 


0.076 (2) 


0 


.0477 (19) 


0.0511 (17) 


0.0081 (18) 


0 


.0257 (16) 


-0.0027 (15) 


C13 


0.0557 (18) 


0 


.0456 (17) 


0.0483 (16) 


0.0065 (15) 


0 


,0175 (14) 


-0.0060 (14) 


C14 


0.061 (2) 


0 


,066 (2) 


0.069 (2) 


0.003 (2) 


0 


.0183 (17) 


0.0064 (18) 
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C15 0.058 (2) 0.081 (3) 0.096 (3) -0.001 (2) 0.025 (2) 0.002 (2) 

C16 0.087 (3) 0.077 (3) 0.099 (3) -0.012 (3) 0.046(3) 0.001 (3) 

C17 0.096(3) 0.064(2) 0.073 (2) 0.007(3) 0.036(2) 0.009(2) 



Geometric parameters (A, ") 



Brl— C6 
Nl— C7 
Nl— C2 
01— C9 
01— HI A 
CI— C6 
CI— C2 
CI— HI 
C3— C4 
C3— C2 
C3— H3 
C4— H4 
C5— C4 
C5— H5 
C6— C5 
C7— C8 
C7— H7 



1.893 (4) 
1.291 (4) 
1.411 (4) 
1.324 (4) 
0.8200 
1.375 (5) 
1.388 (4) 
0.9300 
1.375 (6) 
1.386 (5) 
0.9300 
0.9300 
1.378 (6) 
0.9300 
1.375 (5) 
1.426 (4) 
0.9300 



C9— CIO 
C9— C8 
CIO— H10 
Cll— CIO 
Cll— C12 
Cll— Hll 
C12— C17 
C12— C13 
C13— C14 
CI 3— C8 
C14— C15 
C14— H14 
C15— H15 
C16— C17 
C16— C15 
C16— H16 
C17— H17 



1.406 (5) 

1.410(4) 

0.9300 

1.339 (6) 

1.418(5) 

0.9300 

1.405 (5) 
1.416(4) 

1.406 (5) 
1.447 (5) 

1.372 (6) 
0.9300 
0.9300 
1.353 (6) 

1.373 (6) 
0.9300 
0.9300 



C7— Nl— C2 
C9— 01— H1A 
C6— CI— C2 
C6— CI— HI 
C2— CI— HI 
C3— C2— CI 
C3— C2— Nl 
CI— C2— Nl 
C4— C3— C2 
C4— C3— H3 
C2— C3— H3 
C3— C4— C5 
C3— C4— H4 
C5— C4— H4 
C6— C5— C4 
C6— C5— H5 
C4— C5— H5 
CI— C6— C5 
CI— C6— Brl 
C5— C6— Brl 
Nl— C7— C8 
Nl— C7— H7 
C8— C7— H7 
C9— C8— C7 
C9— C8— C13 
C7— C8— C13 



123.3 (3) 
109.5 

119.2 (3) 
120.4 
120.4 
119.0(3) 
117.1 (3) 
123.9(3) 
120.6 (4) 
119.7 
119.7 
120.9 (4) 
119.6 
119.6 
118.1 (4) 
121.0 
121.0 

122.3 (3) 
118.7(3) 
119.1 (3) 
122.9 (3) 
118.6 
118.6 
119.5 (3) 
119.1 (3) 

121.4 (3) 



01— C9— C8 
CIO— C9— C8 
Cll— CIO— C9 
Cll— CIO— H10 
C9— CIO— H10 
CIO— Cll— C12 
CIO— Cll— Hll 
C12— Cll— Hll 
C17— C12— C13 
C17— C12— Cll 
C13— C12— Cll 
C14— C13— C12 
CI 4— CI 3— C8 
CI 2— CI 3— C8 
C15— C14— C13 
C15— C14— H14 
C13— C14— H14 
C14— C15— C16 
C14— C15— H15 
C16— C15— H15 
C17— C16— C15 
C17— C16— H16 
C15— C16— H16 
C16— C17— C12 
C16— C17— H17 
C12— C17— H17 



121.9(3) 
120.1 (3) 
120.5 (3) 
119.7 
119.7 
122.8 (3) 
118.6 
118.6 
119.5 (3) 
122.1 (3) 

118.4 (3) 
117.1 (3) 
123.8 (3) 
119.1 (3) 

121.5 (4) 
119.3 
119.3 
120.7 (4) 
119.7 
119.7 
119.9(4) 
120.0 
120.0 
121.3 (4) 
119.3 
119.3 
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01— C9— CIO 118.0(3) 



tvti p o 

C2 — N 1 — C7 — C8 


-178.8 (3) 




P A PI p <"> "VT1 

C4 — C3 — C2 — N 1 


1 T7 A /") \ 

-177.9 (3) 


P 1 A ni i P 1 O p | —7 

CIO — Cll — C12 — C17 


1 ir\ r { a \ 

179.6 (4) 




P/" P1 PI PT 

C6 — CI — C2 — C3 


1 O /C\ 

-1.3 (5) 


pi a nil P 1 O PI") 

CIO — Cll — C12 — C13 


A A { C\ 

-0.4 (5) 




P /" pi PI \T1 

Co — CI — C2 — N 1 


177.6 (3) 


C17 — C12 — C13 — C14 


1 1 /C\ 

-1.1 (5) 




/"' -7 XT1 PO PO 

C7 — Nl — C2 — C3 


-166.9 (3) 


C 1 1 — C 12 — C 1 J — C 14 


178.8 (3) 




p -7 \T1 PO PI 

C7 — Nl — C2 — CI 


1 yl O /C\ 

14.2 (5) 


ph fin ni I p o 

C17 — C12 — C13 — C8 


179.6 (3) 




p 1 p /_ PC p /I 

CI — C6 — C5 — C4 


A 1 /C\ 

0.3 (5) 


C 1 1 — C 12 — C 1 3 — Co 


-0.4 (4) 




I~"> _ 1 p f PC p /] 

Br 1 — Co — C 5 — C4 


179.0 (3) 


/- \ i pa p o 

0 1 — C9 — C 8 — C7 


-0.4 (5) 




P 1 O P 1 1 P 1 A PA 

C12 — Cll — C10 — C9 


A 1 //~\ 

-OA (6) 


pi a pa /"* o pt 

C 1 0 — C 9 — C 8 — C 7 


178.6 (3) 




p. 1 PA P1A P 1 1 

0 1 — C9 — C 1 0 — C 1 1 


-179.5 (3) 


/"A 1 p ("v PO pi 1 

Ol — C9 — C8 — CI 3 


178.8 (3) 




p O PA P1A P 1 1 

C 8 — C9 — C 1 U — C 1 1 


1 c /c\ 

1.5 (5) 


p 1 a pa p o p 1 i 

CIO — C9 — C8 — C13 


-2.2 (5) 




P 1 O P 1 O P 1 A P 1 C 

Cl2 — C13 — C14 — C15 


0.9 (5) 


\ti pt po pa 

Nl — C7 — C8 — C9 


1.5 (5) 




P O P 1 I P 1 /I P 1 c 

C8 — Cl3 — Cl4 — Cl5 


1 T A A /1\ 

-179.9 (3) 


M1 CI C9. CW 
IN 1 v / t^o v 1 J 


— 1 77 7 ("3"* 




0 ri ca C\ 

K^Z. I^H J 


— n 9 

U.Z ^ 


C14— CI 3— C8— C9 


-177.5 (3) 




C6— C5— C4— C3 


-0.5 (6) 


CI 2— CI 3— C8— C9 


1.7(4) 




C13— C14— C15— C16 


-0.1(6) 


CI 4— CI 3— C8— C7 


1.7(5) 




C17— C16— C15— C14 


-0.5 (7) 


C12— C13— C8— C7 


-179.1 (3) 




C15— C16— C17— C12 


0.3 (6) 


C2— CI— C6— C5 


0.7 (5) 




C13— C12— C17— C16 


0.6 (6) 


C2— CI— C6— Brl 


-178.1 (2) 




Cll— C12— C17— C16 


-179.4 (4) 


C4— C3— C2— CI 


1.1 (5) 








Hydrogen-bond geometry (A, °) 


D—n-A 




D — H 


R-A D-A 


D — R-A 


01— HU-N1 




0.82 


1.82 2.548 (4) 
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